Recent advances in defining the hematopoietic stem cell niche.
Hematopoietic stem cells are thought to reside in discrete cellular spaces termed "niches." The cellular elements and matrix surrounding the stem cell within the niche constitute the microenvironment. The purpose of this review is to discuss recent reports that have begun to elucidate the geographic location, key cellular type, and molecular mechanisms operating in stem cell niches. Studies that have revealed the osteoblast as the key in vivo cellular element of the adult stem cell niche are the most significant recent findings. Additional studies have highlighted the importance of the Notch and Wingless (Wnt) signaling pathways in the hematopoietic microenvironment. Genomewide expression screens have been used to perform molecular profiling of stromal cell lines that serve as surrogate stem cell niches. These profiles have revealed novel regulatory molecules and have reinforced the roles of classic developmental morphogens in the niche space. The transcriptional profiling from these screens suggests that it is highly unlikely that a single factor or signal transduction pathway will control stem cell properties. This review highlights the recent advances made toward elucidating the cellular and molecular attributes of the hematopoietic stem cell niche. Complete knowledge of the cellular architecture and molecular mechanisms in stem cell niches is essential to understanding the basic stem cell behaviors of self-renewal and differentiation.